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thermodynamic properties, 
340 
Cyclopropane 
and derivatives 
rate of thermal decompo- 
sition, 424 
Cyclopropylcarbinyl 
compounds 
solvolysis 
isotope effects in, 15 


D 


Davydov splitting, 273 
Dense fluids 
statistical mechanical 
approach, 90-94 
Deuterium 
absorption spectrum, 256 
rotational and vibrational 
spectra, 256 
in sea water, 37 
thermodynamic functions 
calculated, 96 
thermodynamic properties, 
333 
Deuterium cyanide 
infrared studies 
in solution, 209 
Deuterium oxide 
see Water, heavy 
Diacetylene 
triplet-singlet absorption, 
273 


Diatomic molecules 
rotational and vibrational 
analysis of, 256 
Diazomethane 
absorption spectrum 
in flash photolysis, 261 
1,2, 5, 6-Dibenzanthracene 
reactivity indices, 315 
Diborane 
thermodynamic properties, 
335 
Diboron dioxide 
thermodynamic properties, 
335 
Diboron trioxide 
thermodynamic properties, 
335 
Dibromochlorofluoromethane 
thermodynamic properties, 
342 
Dichlorodifluoromethane 
thermodynamic properties, 
341 


SUBJECT INDEX 


Dichlorotetrafluoroethane 
thermodynamic properties, 
342 . 
1, 1-Dicyclohexyldodecane 
thermodynamic properties, 
340 
Diethylene diamine metal 
complexes 
thermodynamic properties, 
35 


Difluorodiazine 
thermodynamic properties, 
334 
Diffusion 
nonelectrolytes 
in solution, 220-21 
Diiodoethene 
thermodynamic properties, 
342 
Dimercury sulfate 
thermodynamic properties, 
335 
1, cis-3-Dimethylcyclopentane 
thermodynamic properties, 
340 
Dimethyldichlorosilane 
thermodynamic properties, 
342 
Dinitrobenzenes 
excited states, 268 
Diphenoquinone 
caiculation 
of electronic structure, 266 
1, 1-Diphenyldodecane 
thermodynamic properties, 
340 
Diphenyl picrylhydrazyl 
electron spin resonance, 
156, 157 
Disilver sulfate 
thermodynamic properties, 
335 
Double layer at electrodes, 
228-30 
capacity measurements, 228 
nonequilibrium conditions, 
228 
semiconductor-electrolyte 
interface, 228 
Dysprosium 
thermod mamic properties, 
329 
vaporization, 368 


E 


Effusion method, 358-59 
Electrocrystallization 
dislocations and, 239-40 
inhibition 
to crystal growth, 240 
nucleation 
rate of, overvoltage and, 
239 
spiral growth and, 239 
Electrode processes, 227-54 
electrical double layer 
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adsorption of ions, 228-29 
adsorption of surface 
active materials, 229-30 
structure of capacity 
measurements, 228 
structure of nonequilibrium 
conditions, 228 
zero point of charge, 229 
experimental methods 
application of isotopes, 237 
quasi-stationary methods, 
235-36 
single transient methods, 
234-35 
stationary convectional 
methods, 236-37 
film formation, 245-47 
kinetics, interpretation of, 
237-47 
kinetics, theoretical, 230-34 
see also Kinetics 
Electrolyte solutions, 171-94 
complex ions, 180 
ion association, 177 
ion solvation, 181 
entropy of, 184 
measured by cell 
potentials, 182 
nuclear magnetic resonance 
evidence for, 182 
solvation number, 184 
nonaqueous solutions, 186-89 
laboratory technique, 186 
moving boundary method 
for transport numbers, 
187 
solvents, 186-88 
statistical mechanics of ion 
interaction, 171-75 
chemical vs. physical 
interpretation, 171 
square well model, 173 
strong electrolytes 
entropy of dilution, 176 
excess functions for, 175 
Harned's rule, 176 
transport processes 
conductance measurements, 
185 
mobilities of aqueous 
nonelectrolytes, 186 
Electrolytic hydrogenation, 
242 
Electron spin resonance 
analysis 
of well resolved spectra, 
159 
applications 
to biological systems, 166 
calculation 
of line shape, 159 
hyperfine coupling constants, 


inorganic ions, 162-63 

liquid solutions, 158 

paramagnetic molecules, 
155 
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radicals 
in solids, 158 
signs 
of hyperfine coupling 
constants, 157 
triplets and biradicals, 163 
Eiectrophilic reactions 
aromatic substitution 
reactions 
halogenation, 13 
hydrogen isotope effects 
in, 12-13 
sulfonation, 13 
correlation of rates, 7 
Electronic excitation 
condensed systems 
see Radiation chemistry 
Electronic structure and 
reactivity 
excitation energy and 
charge distribution, 
303-7 
large molecules, 303-11 
linear polyenes, 310, 311 
polyatomic molecules 
calculation of, 266 
quantum theory, 303-21 
Elimination reactions, 18-21 
carbanion vs. concerted 
mechanisms, 20 
orientation 
in Eg reactions, 19 
pyrolytic reactions, 21 
transition state in, 18 
Emission spectra 
predissociation in, 262 
Equation of state 
calculation of, 85 
of sea water, 29 
Equilibria 
see Rates and equilibria 
Equilibrium theory 
clathrates, 212-14 
free volume theory, 212-14 
nonelectrolyte solutions, 
212-21 
conformal solutions, 
218-19 
critical phenomena, 
216-17 
diffusion, 220-21 
gas solubility, 214-15 
hypernetted chains, 
216-17 
isotopic mixtures, 218-19 
regular solutions, 217-18 
scaled particle theory, 
214-15 
transport theory, 219-20 
viscosity and thermal 
conductivity, 221 
superposition theory and 
radical distribution 
functions, 215-16 
Erbium 
vaporization, 368 
Ethane 
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cracking of 
isotope effect in, 2 
irradiated 
ethyl radicals in, 162 
mercury photosensitized 
reactions, 428 
pyrolysis 
computer studies, 425 
thermodynamic properties, 
339 
Ethanenitrile 
thermodynamic properties, 
342 
Ethanes 
substituted 
internal degrees of 
freedom, 206 
Ethanic molecules 
rotational barrier in, 290 
Ethanol 
thermodynamic properties, 
341 
Ethers 
decomposition 
on nickel-silica catalyst, 
142 
Ethylene 
chemisorbed, infrared 
spectrum, 143 
dipole moment and excita- 
tion energy, 306 
electron energy, 307 
radiolysis, 406 
shock wave decomposition, 
426 
triplet-singlet absorption 
of, 273 
Ethylene diamine metal 
complexes 
thermodynamic properties, 
5 


Ethynylbenzene 
thermodynamic properties, 
340 
Europium 
thermodynamic properties, 
329 
Evaporated films 
adsorption 
of hydrogen atoms, 136 
Excitation energy and charge 
distribution, 303 
Excitons 
from high energy charged 
particles, 394 
primary energy absorption, 
398 


F 


Faradaic rectification 
method 
fast electrode reactions 
and, 235-36 
Fatty acids 
in sea water, 34 
Ferric ions 


electron spin resonance 
in glass, 163 
spin Hamiltonian 
parameters 
in AlClg-6H20, 163 
Ferrocene 
thermodynamic properties, 
343 
Ferrous sulfate 
radiolysis, 402 
Flash photolysis 
of diazomethane 
electronic transitions in, 
261 
Fluorescence and 
phosphorescence 
polyatomic molecules, 269 
Fluorine 
atom 
reaction with hydro- 
carbons, 415 
Forbidden transitions 
effect 
of paramagnetic 
substances, 273 
Formaldehyde 
dipole moment and excita- 
tion energy, 305, 306 
hydrogen removal 
isotope effect, 414 
ionization of, 305 
molecular orbital 
calculation, 260 
reduction mechanism, 242 
thermodynamic properties, 
341 
Formamide 
microwave studies, 297 
Formic acid 
catalytic decomposition 
deuterium isotope effects, 
129-32 
mechanism, 131 
pyrolysis, 424 
radiolysis, 402 
in sea water, 34 
Formyl radical 
thermodynamic properties, 
341 
Free radicals 
reactions of, 419-22 
hydrogen atom 
abstraction, 19-20 
Free volume theory, 212-14 
Fulvene 
dipole moment and 
excitation energy, 306 
Fundamental constants, 327 
Furan 
calculation of electronic 
structure, 266 


G 
Gadolynium 


thermodynamic properties, 
329 








vaporization, 368 
Gallium 
thermodynamic properties, 
335 
Gases 
thermodynamic properties 
calculated, 96 
Gas phase reactions 
kinetics of, 411-32 
Gas solubilities calculated, 
215 
Germanium 
films 
oxygen adsorption, 138 
oxidation reduction 
mechanisms, 245 
in semiconductor electrode, 
244 
Germanium halides 
thermodynamic properties, 
334 
Germanium tetrahydride 
thermodynamic properties, 
334 
Gold 
evaporated films 
hydrogen atom adsorption, 
136 
lattice imperfections, 109 
thermodynamic properties, 
329 
Glycine 
thermodynamic properties, 
342 
Glycolic acid 
radical 
electron spin resonance, 
156 
in sea water, 34 
Graphite 
vaporization, 368 


H 


Hafnium chlorides 
thermodynamic properties, 
337 
Halides 
absorption spectra 
of thin films, 275 
aliphatic 
nucleophilic substitution 
reactions, 319 
molecular spectra, 257 
Halogenation 
aromatic 
deuterium isotope effect 
in, 13 
Halogens 
electrode reactions, 244 
Harned's rule 
for strong electrolytes, 76 
Heat of combustion 
apparatus and techniques, 
331-32 
isothermal calorimeter for, 
331 


SUBJECT INDEX 


Heat of reaction and equilibria 


table of, 343 
Helium 
Henry's law constant 
calculated 
for benzene solution, 85 
solubility calculated 
in argon, 214 
in benzene, 214 
thermodynamic properties, 
33 


Hemoglobin 
metabolic breakdown, 320 
Hexamethyldisilane 
thermodynamic properties, 
342 
Hexamethylene diisocyanate 
thermodynamic properties, 
342 
Hexamethylenetetramine 
thermodynamic properties, 
342 
n-Hexane 
radiolysis, 404-5 
Hexatriene 


dipole moment and excitation 


energy, 306 
triplet-singlet absorption, 
273 
High energy particles 
primary loss spectra, 392 
stopping power, 391-92 
tracks of, 390 


see also Radiation chemistry 


High polymers 
see Polymers 
High temperature chemistry, 
355-80 
molecular dissociation 
energies, 358 
publications, 355-57 
techniques and apparatus 
electron diffraction, 365 
mass spectrometry, 
361-62 
molecular beams, 364 
torsion effusion method, 
363-64 
transpiration method, 
362-63 
temperature measurement, 
359-61 
optical pyrometry, 36()-61 
thermocouples, 360 
theory 
effusion method, 358-59 


quantum chemistry, 357-58 


statistical mechanics, 358 

vaporization and 
condensation, 359 

vaporization processes, 

365-71 

elements, 368 

oxides, 368 

titanium oxygen system, 
366 


Holmium 
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vaporization, 368 
Hydration equilibria 
isotope effects, 3 
Hydrides 
molecular spectra, 257 
Hydrocarbons 
cracking 
by catalysis, 385 
inhibited thermal decompo- 
sitions, 426 
Hydrogen 
absorption spectrum, 256 
adsorption and desorption 
from surfaces, 144 
chemisorption, 139 
dissociation 
on hot filaments, 146 
electrode reactions, 242-43 
formation in photolysis 
of HyO2-O2 mixtures, 426 
isotope exchange 
activation energy on nickel 
surface, 136-37 
mechanism of, 136-37 
on nickel-silica catalyst, 
142 
in proteins and polypep- 
tides, 453-54 
liquid 
infrared spectrum, 299 
normal boiling point, 328 
ortho-para 
calculation of excess 
functions, 219 
conversion by silicides, 
145 
exchange rate, 414 
oxidation of 
on gold surface, 131 
rotational and vibrational 
spectra, 256 
solid 
infrared spectrum, 299 
Raman spectrum, 299 
thermodynamic functions 
calculated, 96 
thermodynamic properties, 
333 
Hydrogen atoms 
removal of, 414-15, 419-20 
Hydrogen bonding 
effect 
on absorption spectra, 272 
Yydrogea bromide 
infrared spectra, 288 
Hydrogen chloride 
absorption shifts 
with added gases, 203 
hindered rotation 
due to nitrogen, 208 
infrared spectrum, 288-89 
effect of added gases, 
temperature, 289 
Hydrogen chloride-d 
acidity function, 9 
Hydrogen cyanide 
Fermi resonance in, 287 
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infrared spectrum, 289 
in solution, 209 
Hydrogen deuteride 
rotation-vibration spectra, 
288 
Hydrogen-deuterium 
equilibrium with HD, 132 
liquid mixtures 
excess functions 
calculated, 219 
Hydrogen electrode, 242-43 
overvoltages on various 
metals, 243 
Hydrogen fluoride 
infrared spectrum with 
added gases, 289 
molecular orbital and 
valence bond calcula- 
tions, 255 
potential energy curve from 
spectral data, 255 
thermodynamic properties, 
333 


Hydrolysis 
acid chlorides, anhydrides, 
and esters 
isotope effects, 3 
Hydrophobic bonds 
in proteins, 457 


Hydroxylamine 

electrolytic reduction, 242 
Hydroxyproline 

in collagen and gelatin, 445 
Hydroxyproline, 


poly-0-acetyl 
mutarotation in, 446, 447 
Hyperconjugation 
effect 
on rates and equilibria, 
7-8 
Hypernetted chains, 216-17 


I 


Indium 
fusion curve, 332 
thermodynamic properties, 
335 
Infrared dichroism 
instrument for, 439 
Infrared spectroscopy 
isotope-caused frequency 
shifts, 209 
nonelectrolyte solutions, 
108-9 
of poly-a-amino acids, 
438-40 
solvent effects, 209 
Inorganic molecules 
ligand field studies, 273 
Insulin 
hydrogen isotope exchange 
rate, 454 
spectral changes 
on denaturation, 456 
Intensity distribution 
of rotation-vibration 
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structures, 258-59 
International temperature 
scale, 328 
Iodide ion 
absorption spectrum, 275 
adsorption 
on tungsten films, 139 
Iodine 
atoms 
recombination of, 415 
charge transfer 
in benzene, 211 
charge transfer complexes 
absorption of, 271 
double complex 
with naphthalene, 210 
in sea water, 33 
solvation of, 183 
thermodynamic properties, 
333 
ultraviolet spectrum, 257 
lodine-1, 4-dithiane 
interatomic distances, 209 
Iodine heptafluoride 
thermodynamic properties, 
333 
Iodine monobromide and 
monochloride 
magnetic rotation spectrum, 
258 
Ion exchange, 381-88 
catalysis, 385-86 
equilibria, 383-84 
inorganic, 384 
isotope separation by, 385 
kinetics of, 384 
membrane phenomena, 385 
molecular sieves, 381 
non-aqueous systems, 384 
organic solvents and, 384 
Ion exchange chromatography 
theory, 385 
Ion exchange resins 
structure of, 381-83 
thermodynamic measure- 
ments on, 383 
Ionic crystals 
diffusion in, 115 
Ionization potential 
calculation of, 307 
Iron 
reactions 
in sea water, 39 
Iron electrode 
passive oxide film on, 246 
Iron halides 
vapor pressure studies, 
363, 371 
Iron oxide 
vaporization, 371 


Isobutene 
radiation induced polymer- 
ization, 406 


Isothermal calorimeter, 331 
Isotope effects 
hydrogen isotope effects 
aromatic halogenation 


and sulfonation, 13 
aromatic hydrogen 
exchange, 12 
benzyne intermediates, 23 
elimination reactions, 
19, 21 
formaldehyde, hydrogen 
removal, 14 
Friedel Crafts reaction, 
13 
solvolysis of cypropyl- 
carbinyl compounds, 15 
hyperconjugation and, 5 
nitrogen isotope effects 
elimination reactions, 
19, 21 
primary kinetic effects, 
in pyrolysis 
of aliphatic hydrocarbons, 
426 


secondary isotope effects, 
solvent isotope effects, 3-4 
in solvolysis 
of alkyl halides, 3, 5, 6, 
319 
thermal conductivity 
of nonelectrolytes, 221 
thermal decompositions 
and, 423 
tunnelling 
in proton transfers, 2 
viscosity and thermal 
conductivity 
of nonelectrolytes, 221 
Isotopes 
carbon!4 
in sea water, 35 
tracer studies in benzyne 
formation, 23 
separation 
by ion exchange, 385 
study 
of electrode processes 
with, 237 
tritium 
in sea water, 35, 36 
Isotopic mixtures 
thermodynamic properties 
calculated, 218-19 


J 
Jahn-Teller effect, 264 
K 


Ketene and dideuteroketene 
thermodynamic properties, 
341 
Ketones 
decomposition 
on nickel-silica catalyst, 
142 
Kinetics 
of alkyl halide reaction 








with silver salts, 15 
of bromine atom reaction 
with hydrocarbons, 415 
of chemical reactions, 
100-2 
of collagenolysis, 455 
effect of structure and 
medium, 6-9 
of electrode processes 
charge transfer reactions, 
230 
crystal growth, 231 
deposition and dissolution 
of metals, 237-40 
film formation, 245-47 
gas electrodes, 242-44 
influence of double layer 
and adsorption, 231-32 
interpretation of, 237-47 
passivity and protecting 
surface layers, 233-34 
redox reactions, 240-42 
semiconductor electrodes, 
232 
theory of, 230-34 
transport processes, 232 
of enzymatic hydrolysis 
of proteins, 454 
of fluorine atom reactions 
with hydrocarbons, 415 
gas phase atomic reactions, 
414-19 
hydrogen atom removal, 
414-15 
recombination reactions, 
415-17 
gas phase free radical 
reactions, 419-22 
gas phase thermal reactions 
first order reactions, 
422-24 
photochemistry in, 426-28 
pyrolysis of aliphatic 
hydrocarbons, 425-26 
second order reactions, 
424-25 
of hydrogen isotope exchange 
in proteins and polypep- 
tides, 453-54 
of ion exchange, 384 
isotope effects 
primary, 1-3 
secondary, 4-6 
of mutarotation 
of poly-L-proline, 446 
of pentane isomerization 
at platinum catalyst, 141 
photochemistry and, 426-28 
of polymerization 
of N-carboxy-a-amino 
acids, 435-37 
of proteolysis, 455 
of semiconductor 
electrodes, 244-45 
solid state 
diffusion, 110-20 
heterogeneous reactions, 124 
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homogeneous reactions, 
122 
irradiation effects in 
solids, 120-22 
point imperfections, 
107-10 
Krypton 
adsorption 
on iron films, 139 


L 


Lactic acid 
in sea water, 34 
Lanthanum trichloride 
osmotic coefficients, 176 
Large molecules 
quantum theory, 303 
Lead 
activation volume, 112 
degree of relaxation 
at lattice vacancies, 109 
single crystal 
overvoltages at crystal 
faces, 239 
Lead dioxide 
anodic crystallization, 231 
Lead hydroxide iodide 
thermodynamic properties, 
335 
Lead oxalate 
thermodynamic properties, 
342 
Lead oxide 
thermodynamic properties, 
335 
Lead sulfate 
thermodynamic properties, 
335 
Ligand field theory, 273 
Lithium 
activation volume, 112 
diffusion 
in silicon, 117 
thermodynamic properties, 
338 
Lithium chloride solutions 
isopiestic measurements, 


Lithium halides 
thermodynamic properties, 
338 
Lithium hydride 
dipole moment, 256 
molecular orbital 
calculation, 255 
potential energy curve 
from spectral data, 255 
Lithiu.n oxide 
vaporization, 371 
Lithium oxide-water system 
vaporization, 371 
Liquid hydrocarbons 
compressibility, 332 
heats 
of combustion, 331 
Luminescence 
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due to high energy particles 
decay time, 299 
in liquids, 399 


Lutecium 
vaporization, 368 
Lutidines 
thermodynamic propteries 
342 
M 
Magnesium 
thermodynamic properties, 
329 


Maleic acid 
ionization constants 
in HgO and D290, 4 
Malic acid 
in sea water, 34 
Malonic acid 
decarboxylation 
carbonl3 isotope effect, 2 
Malonic acid radical 
electron spin resonance, 


Manganese 
and compounds 
thermocynamic properties, 
330, 336 
reactions in sea water, 39, 
40 
vapor pressure, 371 
Manganous hydride 
multiplet splittings in, 256 
Manganous ion 
electron spin resonance, 
163 
Marine geochemistry, 29-48 
chemical reactions 
in the oceans, 39-42 
composition of marine 
environment, 31-39 
dissolved organic matter, 
34-35 
elemental composition, 
31-34 
radioactivity, 35-37 
stable isotopes, 37-39 
evolution 
of the oceans, 43-44 
physico-chemical 
parameters 
colligative properties, 30 
equation of state, 29-30 
specific heat, 30 
thermodynamic functions, 
30 
rates of sedimentation, 
42-43 
Mass spectrometry 
in high temperature 
chemistry, 361-62 
Matrix studies, 274 
Membrane phenomena 
in ion exchange, 385 
Mercuric cyanide complex 
discharge mechanism 
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at electrodes, 238 
Mercurous bromide 
dissociation energy, 258 
Mercurous iodide 
dissociation energy, 258 
Mercury atoms 
photo excited, 428 
Mercury-mercurous ion 
exchange reaction 
in perchlorate solution, 


Mesitoyl chloride 
hydrolysis 
isotope effect in, 3 
Metaboric acid 
thermodynamic properties, 
335 
Metals 
deposition and dissolution 
without film formation 
liquids, 237-38 
solids, 238-40 
Methane 
absorption spectra, 287 
mercury photosensitized 
reactions, 428 
molecular polarizability, 
207 
pyrolysis, 426 
radiolysis vs. photolysis, 
405 
shock wave decomposition, 


thermodynamic properties, 
9 


Methane-d and methane-dg3 
spectroscopy of, 287 
p-Methoxybenzhydry]l acetate 
hydrolysis 
isotope effect, 3 
trans-4-Methoxycyclohexyl- 
1-tosylate 
solvolysis, 17 
Methyl borate 
thermodynamic properties, 
343 
Methylcyclohexane 
dehydrogenation 
kinetics of, 141 
Methylcyclopentane 
thermodynamic properties, 
340 
Methylene blue 
reduction at electrodes, 
241 
Methylene radicals 
absorption bands, 261 
electronic transitions, 
261 
reaction 
with cyclopropane and 
propylene, 412 
Methyl halides 
polarographic reduction of, 
230 
Methy] iodide 
radiolysis, 405 
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Methyl isocyanide 
thermodynamic properties, 
342 
Methylmercuric chloride 
photosensitizged decompo- 
sition, 428 
Methyl radical 
addition reactions, 420-21 
formation 
quantum yield of, 428 
ionization potential, 304 
molecular orbital 
calculation, 260 
Methyl trifluoroacetate 
hydrolysis 
isotope effect in, 3 
Microwave spectra 
interpretation of, 290 
Molecular beams, 364 
Molecular dissociation 
energy, 358 
Molecular electronic 
spectroscopy, 255-84 
diatomic molecules, 255-60 
intensities, 258-59 
predissociation, 259-60 
rotational-vibrational 
analysis, 256-58 
theoretical, 255-56 
inorganic molecules, 273-74 
ligand field theory, 273-74 
matrix studies, 274-75 
larger polyatomic 
molecules, 266-73 
effect of hydrogen bonding, 
272-73 
effect of substituents, 
268-69 
fluorescence and phos- 
phorescence, 269-70 
molecular complexes, 
270-71 
solvent effects, 271-72 
steric effects, 269 
simple polyatomic 
molecules, 260-66 
Molecular orbital 
see Quantum theory 
Molecular sieves, 381 
Molecules 
large 
electronic structure and 
reactivity, 303-21 
Molecules 
simple 
high resolution spectros- 
copy of, 285-89 
Molybdenum 
emissivity, 360 
Molybdenum dioxide 
sublimation, 369 
Molybdenum halides 
thermodynamic properties, 
336 
Molybdenum hexacarbonyl 
thermodynamic properties, 
336 


Molybdenum oxides 
thermodynamic properties, 
336 
Molybdenum silicide 
adsorption and desorption 
of hydrogen, 144 
catalytic properties, 145 
Monte Carlo method, 215 
Myosin 
optical rotatory dispersion, 
451 


tryptic digestion, 454 
N 


Naphthacene 
reactivity indices, 315 
Naphthalene 
Davydov splitting in, 273 
electronic and vibrational 
assignments, 266 
reactivity indices, 315 
thermodynamic properties, 
340 
triplet state, 164 
Naphthalenes 
substituted 
thermodynamic properties, 
340 
Neodymium 
thermodynamic properties, 
337 
Neon 
thermodynamic properties, 
333 
Nickel films 
adsorption and desorption 
of hydrogen, 138, 144 
degree of relaxation 
at lattice vacancies, 109 
passivity of, 246 
Nickel sulfide 
thermodynamic properties, 
336 
Niobium 
vapor pressure, 371 
Niobium pentafluoride 
thermodynamic properties, 
336 
Niodymium 
thermodynamic properties, 
329 
vaporization, 368 
Nitric acid 
solutions 
acidity function, 9 
thermodynamic properties, 
330, 334 
Nitric oxide 
molecular orbital calcula- 
tion, 260 
photolysis mechanism, 426 
potential energy curve 
from spectral data, 255 
reaction with Cl,O 
kinetics, 425 
reaction with Fo 








mechanism, 425 
Nitrobenzene 
reduction 
electron spin resonance, 
161 
Nitro compounds 
cathodic reduction, 242 
Nitrogen 
atoms 
reaction rate with NO, 417 
recombination rate, 416 
band spectrum, 256 
forbidden transition in, 256 
molecular 
chemisorption, 135 
polarizability, 207 
predissociation, 259 
oscillator strength 
distribution, 391 
primary loss spectrum, 392 
thermodynamic properties, 
334 
Nitrogen isotopes 
in sea water, 38 
Nitrogen-oxygen bonds 
bond order, 310 
Nitromethane 
molecular orbital calcula- 
tion, 260 
photochemical decomposi- 
tion, 420 
thermal decomposition 
first order, vapor phase, 
424 
Nitroquinoline N-oxides 
carcinogenic activity, 321 
Nitroso compounds 
cathodic reduction, 242 
Nitrous oxide 
vacuum ultraviolet 
spectrum, 262 
Non-aqueous systems 
ion exchange, 384 
Nonelectrolytes, solutions of, 
195-226 
equilibrium theory, 212-21 
conformal solutions and 
isotopic mixtures, 
218-19 
diffusion, 220-21 
gas solubility, 214-15 
hypernetted chains and 
critical phenomena, 
216-17 
regular solutions, 217-18 
scaled particle theory and 
gas solubility, 214-15 
superposition theory and 
radial distribution 
functions, 215-16 
transport theory, 219-20 
viscosity and thermal 
conductivity, 221 
non-pairwise additivity of 
potential, 204-7 
corresponding states, 205 
data on rare gases, 204 
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internal degrees of 
freedom, 206 

non- spherical potential, 
206 


polarizability, 206 
nuclear magnetic resonance, 
211 
pair potentials, 196-204 
long range part, 196 
molecular beams, 197 
second virial coefficients 
of mixtures, 200 
of pure systems, 198 
spectroscopic method, 
203 
transport properties for 
dilute mixtures, 201 
spectroscopy in solution, 
207-11 
infrared, 208-9 
ultraviolet, 210-11 
x-ray structures of 
complexes, 209-10 
7-Norbornadienyl chloride 
solvolysis, 16 
Nuclear and electron spin 
resonance, 151-70 
see also Nuclear magnetic 
resonance and Electron 
spin resonance 
Nuclear magnetic resonance 
applications 
to biological systems, 166 
chemical shifts 
aromatic proton shielding, 
152 
fluorine resonance 
of CF3PF4, 153 
of MF*® jon pairs, 179 
of perfluorocyclohexane, 
153 


of polytetraflurorethylene, 
62-63 
of polytrifluorochloro- 
ethylene, 64 
of tetrafluoromethane, 154 
high polymers, 49 
high resolution spectroscopy 
diamagnetic molecules, 
151 
measurements 
activation energy of self 
diffusion in aluminum, 
108 
activation volume of 
lithium metal, 112 
rates and mechanisms, 
153 
relaxation times, 155 
nonelectrolyte solutions, 


oxygen!7 resonance in 


water, 181 
paramagnetic materials, 
165 


plasticized polystyrene, 52 
polyamides, 56, 57 
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polyethylene, 60 

polyethylmethacrylate, 53 

polymethacrylate, 53 

polymethyleneterephthalate, 
59 

polystyrene, 51 

self diffusion coefficients 
by, 220 

spin Hamiltonians, 151 

spin spin couplings, 152 

measurement by wiggle 

beat method, 153 

strong electrolyte solutions, 


structure and motion in 
solids, 154 
Nucleation 
rate of 
overvoltage and, 239 
Nucleophilic substitution 
at acyl carbon, 24 
benzyne intermediates, 
22-23 
non-classical carbonium 


ions, 15-17 
at saturated carbon, 14-17, 
18 


at unsaturated carbon 
aromatic substitution by 
addition mechanism, 
21-24 
at vinyl carbon, 23 


oO 
Octanes 
thermodynamic properties, 
339 


Optical pyrometry, 360-61 
Optical rotatory dispersion 
polyamino acids 
helical configuration, 
441-42 
Organic compounds 
in sea water, 34 
Oscillator strength 
of atoms, 390-91 
Osmium hexafluoride 
thermodynamic properties, 
336 
Oxidation and reduction 
at electrodes, 240-42 
inorganic systems, 240-41 
organic systems, 241-42 
Oxides 
molecular spectra, 257 
Oxygen 
adsorption 
on germanium films, 138 
atoms 
rate of reaction with 
organic molecules, 417 
rate of recombination, 416 
charge transfer complexes, 
211 
diffusion 
in aluminum oxide, 116 
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diffusion rate 
in silicon, germanium, 
17 
electrode reactions, 243-44 
isotopes 
in sea water, 38 
mechanism of adsorption 
on germanium surface, 
138 
normal boiling point, 328 
oscillator strength 
distribution, 391 
potential energy curve 
from spectral data, 255 
primary loss spectrum, 392 
thermodynamic properties, 
333 
Oxygen electrode, 243-44 
Oxygen plasma 
properties calculated, 100 
Oxygen positive ion 
multiplet splittings, 256 
Ozone 
photolysis mechanism, 426 
thermal decomposition, 425 


P 


Pair potentials 
see Nonelectrolytes, 
solutions 
Palladium 
thermodynamic properties, 
336 
Palladium-platinum alloy 
vapor pressure, 371 
Paraffinic hydrocarbons 
aromatization of 
mechanism, 143 
Paramyosin 
optical rotatory dispersion, 


Passivity and protecting 
surface layers 
at electrode surfaces, 
233-34 
n- Pentane 
dehydrogenation of, 141 
gas phase radiolysis, 405 
thermodynamic properties, 
329 
Pentanes 
thermodynamic properties, 
339 


3-Pentanone-dj9 
photolysis, 419 
Perylene 
absorption spectrum, 268 
emission spectra, 268 
Perfluoro[ 2-n-butyltetra- 
hydrofuran } 
thermodynamic properties, 
1 


Perfluorocyclohexane 
nuclear magnetic resonance, 
153 
Phenanthrene 
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reactivity indices, 315 
Phenol 
oxidation 
at platinum electrode, 242 
Phenols 
substituted 
ionization constants, 7 
Phosphine 
thermodynamic properties, 
334 
Phosphorescence 
polyatomic molecules, 269 
Phosphoric acid 
nonaqueous solvent 
for electrolytes, 188 
Phosphorus 
thermodynamic properties, 
334 
a-white 
activation volume, 112 
Phosphoryl trichloride 
thermodynamic properties, 
334 
Photochemistry 
gas phase reactions, 426-28 
photochemical reactions, 
426-27 
photosensitized reactions, 


Physical organic chemistry 
acidity functions, 9-11 
electrophilic aromatic 

substitution, 11-14 
elimination reactions, 18-21 
isotope effects, 1-5 
nucleophilic substitution 

at saturated carbon, 14-18 
at unsaturated carbon, 

21-24 
structural and medium 

effects 
on rates and equilibria, 

6-9 

Physical properties of high 

polymers, 48-82 
see also Polymers 

Platinum 
chemisorption of hydrogen, 

140 


thermodynamic properties, 
329, 335 
Platinum black 
absorption and desorption 
of hydrogen, 144 
Platinum catalysis 
deactivation 
by hydrogen sulfide, 141 
Platinum hexafluoride 
thermodynamic properties, 
336 
Polarizability 
of nonelectrolytes, 206 
Polarography 
in study 
of electrode processes, 235 
of organic redox reactions, 
241 


Poly-n-alkyl- methacrolates 
physical properties, 52-54 
Poly-L-alanine 
a-form, 434 
hydrogen isotope exchange, 
454 


optical rotatory dispersion 
calculated, 442-43 
Polyamides 
physical properties, 55 
Poly-a-amino acids 
behavior 
in solution, 434 
configuration, 438-47 
helical configuration, 434 
helix-coil transition, 447-51 
effect of solvent, 450 
partition function for, 
449-50 
thermodynamic stability, 
447-51 
infrared and ultraviolet 
absorption, 438-40 
multichain 
synthesis of, 437-48 
optical rotation 
configuration and, 441-47 
as protein models, 434-47 
shape 
in solution, 440-41 
synthesis, 435-38 
kinetics and mechanism, 
435-37 
ultraviolet absorption, 
438-40 
Polyatomic molecules 
coupling of electronic and 
vibrational levels, 263 
effect of solvents 
on absorption spectra, 271 
effect of substitution 
on spectra, 268 
molecular spectra, 260, 266 
steric effects 
on spectra, 269 
Poly-y-benzyl-L-glutamate 
a-form, 434 
conformation 
in solution, 438, 439 
helix-coil 
model for proteins, 451 
solvent effects on, 450 
hydrogen isotope exchange, 
454 


optical rotatory dispersion, 
442-43 
shape in solution 
properties and, 440-41 
Poly-L-butene 
physical properties, 61 
Polycarbonate films 
laminar structure in, 71 
Polycarbonates 
physical properties, 59 
Poly-p-chlorostyrene 
isotactic 
non-crystallization of, 74 
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Polyesters 
physical properties, 58-59 
Polyethylenes 
branched 
melting range of, 76 
crystalline structure, 68 
crystallization of, 73 
irradiated 
electron spin resonance, 
158 
melting range and 
crystallinity, 76 
physical properties, 60 
Poly-a, L-glutamic acid 
properties in solution, 441 
hydrogen isotope exchange 
rate, 454 
optical rotatory 
dispersion, 442-43 
Poly-p-halostyrenes 
atactic 
glass temperatures, 74 
Poly-p-iodostyrene 
isotactic 
noncrystallization of, 74 
Polyisobutylene 
low tendency to crystallize, 
75 
Poly-L-leucine 
optical rotatory dispersion, 
443 
solid conformation, 439 
Poly-L-lysine 
optical rotatory dispersion, 
443 
Polymers 
crystal structure, 67-77 
crystallization of high 
polymers, 73 
degree of crystallization, 
69 
melting of partially 
crystallized polymers, 
75 
partial crystallization of 
high molecular 
substances, 69 
spherulites, 70, 73 
crystal types, 67 
physical properties 
of fluorine containing 
polymers, 62-64 
glass structure, 66 
molecular mobility, 49-64 
nuclear magnetic 
resonance, 49 
of poly-n-alkyl- 
methacrylate, 52-54 
of polyamides and 
polyurethanes, 55-58 
of polyesters and 
polycarbonates, 58-60 
of poly-a-olefins, 60-62 , 
of polystyrene, 51 
of polyvinylchloride, 
54-55 
relaxation spectrometry, 


SUBJECT INDEX 


49, 50 
structure 
glass transition, 65 
melt, 65 
Poly- L- methionine 
helix-coil 
effect of solvent, 450 
optical rotation, 447 
optical rotatory dispersion, 
443 
solid conformation, 439 
Polymethylene 
physical properties, 60 
Polymethyl-L-glutamate 
a-form, 434 
Polypeptides 
amide absorption 
in infrared and ultraviolet 
configuration and, 440 
conformation 
effect of side chains, 
438-39 
infrared dichroism, 439 
synthetic 
infrared and ultraviolet 
spectra, 438 
proteins and, 433-64 
thermodynamic properties, 
447-51 
Poly-L-proline 
cis-trans isomerization, 
446 
configuration, 445 
mutarotation, 445 
kinetics, 446 
properties 
in solution, 441 
Polypropylene 
physical properties, 62 
Poly- L-serine 
optical rotatory dispersion, 
443 
Polystyrene 
amorphous, 70 
physical properties 
atactic and isotactic, 52 
plasticized 
mobility of, 52 
Poly-terphthalic acid-glycolic 
ester 
melting range and 
crystallinity, 76 
Polytetrafluoroethylene 
copolymers 
melting range, 76 
crystal lattice, 68 
irradiated 
electron spin resonance, 
158 


physical properties, 62 
tempered 
melting range of, 76 
Polytrifluorochloroethylene 
physical properties, 63 
Poly- L-tryptophan 
helix coil 
effect of solvent, 450 
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optical rotatory dispersion, 
444 


Poiy-L-tyrosine 
optical rotatory dispersion, 
43 


Polytyrosyl-chymotrypsin 
synthesis, 438 
Polyurethane 
crystalline structure, 68 
laminar films, 72 
melting range 
and crystallinity, 76 
physical properties, 56 
Polyvaline 
solid conformation, 439 
Polyvinylchloride 
irradiated 
electron spin resonance, 
158 
physical properties, 54-55 
Porphyrin complexes 
oxidation reduction, 320 
Potassium 
diffusion 
in platinum, 114 
thermodynamic properties, 
338 
Potassium chloride solutions 
isopiestic measurements, 


Potassium salts 
thermodynamic properties, 
338 
Prasodymium 
vaporization, 368 
Predissociation 
in emission spectra, 262 
of diatomic molecules, 259 
Proline 
in collagen and gelatin, 445 
Propane 
hydrogen isotope exchange 
in, 142 
nuclear magnetic resonance, 
151 


8-Propiolactone 
hydrolysis 
isotope effect in, 3 
Propylene 
liquid 
radiolysis, 407 
Proteins 
helix-coil transition theory, 
447-51 
hydrogen-deuterium 
exchange, 443-44 
hydrolysis 
enzymatic, 454-55 
infrared spectra, 439 
optical rotation, 452 
optical rotatory dispersion, 
452 
poly-a-amino acids 
as models, 434-47 
polypeptidyl 
multichain, synthesis, 
437-38 
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secondary structure, 451-55 
enzymatic studies, 454-55 
optical rotation, 451-53 

and synthetic polypeptides, 

433-64 

tertiary structure, 455-57 
hydrophobic bonds, 457 
ultraviolet spectral 

changes, 455-57 
ultraviolet spectra 
denaturation and, 456 
hydrogen bonds, 455 
Protoactinium 
tetrapositive oxidation 


state, 163 
Pyrazole 
calculation 
of electronic structure, 
266 
Pyrene 


reactivity indices, 315 
Pyridine 

electronic transitions, 266 
Pyridine N-oxides 

antifungal activity, 321 


Q 


Quantum theory 
electronic structure 
bond nature, 310 
excitation energy and 
charge distribution, 
303-7 
free electron theory, 
310-11 
ionization potential, 307-8 
and reactivity, 303-24 
scale parameter, 308-10 
spin density, 311 
high temperature chemistry, 
357-58 
reactivity 
applications to 
biochemistry, 320-21 
charge transfer, 318 
delocalization theory, 
313-20 
electrophilic substitution, 
317 
frontier electron theory, 
313 
hyperconjugation, 314 
index, table of indices, 
311-13, 315 
nucleophilic substitution, 
319 


Quinoline 
antifungal activity, 321 
o-Quinone 
electronic structure 
calculated, 266 


R 


Radial distribution functions 
of nonelectrolyte 
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solutions, 215-16 
Radical diffusion model, 
400-2 
Radicals 
decomposition of, 421 
disproportionation and 
combination, 421-22 
Radiation chemistry, 389-410 
aqueous solutions, 400-3 
conductivity model, 396 
electronic excitation in 
condensed systems, 
398-400 
luminescence in liquids, 


thin films, 398 
non-aqueous systems 
gas phase radiolysis, 
405-6 
mechanisms, 403-7 
radiation induced 
polymerizations, 406 
radical diffusion model, 
395, 400 
spur structure, 394-98 
excitation due to primary 
energy loss, 394 
model for gamma 
radiation, 395 
point heat theory, 397 
tracks of high energy 
particles, 390-94 
Radium 
in sea water, 31, 43 
Rare earths 
thermodynamic properties, 
329 
vaporization, 368 
Rare gas mixtures 
thermal conductivity, 202 
Rates and equilibria 
structural and medium 
effects, 6-9 
hyperconjugation, 7 
linear free energy 
relationships, 6 
medium effects, 8 
Reactivity,. 311 
see also Quantum theory 
Reduction 
oxidation and 
inorganic systems at 
electrodes, 240-41 
organic systems at 
electrodes, 241-42 
Relaxation spectrometry 
high polymers, 49-50 
Renner effect 
examples of, 265 
Rotation spectroscopy, 
285-302 
Rubidium halides 
thermodynamic properties, 
339 
Ruthenium halides 
vaporization, 371 
Ruthenium-palladium 


catalysts, 143 
Ruthenium-platinum 
catalysis, 143 


Ss 


Samarium 
thermodynamic properties, 
329, 337 
vaporization, 368 
Sea water 
see Marine geochemistry 
Sedimentation rates 
on ocean floors, 42 
Selenophen 
electronic structure 
calculated, 266 
Semiconductor electrodes, 
244-45 
charge transfer, 232-33 
Semiconductors 
diffusion in, 115 
Silicon 
radioactive 
in sea water, 35 
in semiconductor 
electrodes, 244 
thermodynamic properties, 
334 
Silicon dioxide 
formation 
mechanism of, 124 
thermodynamic properties, 
334 
vaporization, 369 
Silver 
crystal growth 
at electrode, 239 
evaporated films 
adsorption of hydrogen 
atoms, 136 
lattice imperfections, 108 
thermodynamic properties, 
329 
vapor pressure, 371 
Silver chloride 
rotational and vibrational 
spectra, 257 
Silver iodide 
rotational and vibrational 
spectra, 257 
Silver sulfate 
thermodynamic properties, 
335 
Single crystal electrodes 
overvoltages 
at crystal faces, 239 
Sodium 
activation volume, 112 
degree of relaxation 
at lattice imperfections, 
109 


diffusion 
in platinum, 114 
thermodynamic properties, 
338 
vapor pressure, 371 
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Sodium azide 
radical 
electron spin resonance, 
156 
Sodium formate 
thermodynamic properties, 
343 
Sodium salts 
thermodynamic properties, 
338 
Solid state 
kinetics of 
see Kinetics, solid state 
Solutions of nonelectrolytes 
see Nonelectrolytes 
Solutions 
nonaqueous, 186-89 
Solvation 
of ions 
entropy, 184 
Solvation number, 
Solvent effects 
on molecular electronic 
spectra, 271 
Solvolysis 
of alkyl halides 
isotope effect, 3, 5, 6, 
319 
of alkyl sulfonates 
isotope effect, 5, 6 
hyperconjugation effects, 8 
secondary isotope effects, 
5, 
of sulfonic esters 
isotope effect, 3 
Soret effect, 119 
Specific heat 
of sea water, 30 
Spectroscopy 
double minimum potentials 
in, 294-98 
of halides, 257, 275 
of homonuclear molecules, 
256 
of hydrides, 257 
of inorganic molecules, 273 
internal rotation, 290 
of larger polyatomic 
molecules, 266-73 
molecular electronic, 
255-84 
numerical calculations in, 
291-94 
use of computers, 293 
of oxides, 257 
of poly-a-amino acids, 
438-40 
pressure effects in, 289 
rotational and vibrational 
analysis in, 256-58 
of solutions, 207-11 
of transient species, 275 
ultraviolet 
proteins, 455-57 
vibration-rotation, 285-302 
Statistical mechanics, 83-106 
books, 83 


184 
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chemical equilibria, 98-100 
gas imperfection, 
calculation methods, 99 
partition functions, 100 
chemical kinetics, 100-2 
dense fluids, 90-94 
new equations for, 91-92 
pair potentials between 
atoms, 93 
free volume theory, 96-98 
hard sphere systems, 84-89 
binary systems, 87 
Monte Carlo method, 85 
nonequilibrium properties, 
88 
transport properties, 86 
high temperature chemistry, 
358 
ion interactions 
in electrolyte solutions, 
171-75 
statistical ensembles, 89 
time dependent distribution 
function, 94-96 
thermodynamic crystal data, 
205 
Stibine 
thermodynamic properties, 
334 
Stilbene 
reactivity indices, 315 
Strontium 
diffusion 
in uranium, 115 
isotopes 
in sea water, 39 
Strontium oxide 
vaporization, 371 
Strontium sulfide 
thermodynamic properties, 
338 
Succinic acid 
radical 
electron spin resonance, 
156 
Sulfonation 
aromatic 
deuterium isotope effects, 
13 
Sulfonic esters 
hydrolysis 
isotope effects, 3 
Sulfonyl fluoride 
thermodynamic properties, 
33 


Sulfur 
compounds 
combustion of, 331 
isotopes 
in sea water, 38 
thermoaynamic properties, 
3 


Sulfur hexafluoride 
thermodynamic properties, 
334 
Sulfuric acid 
aqueous 
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heat of formation, 330, 331 
nonaqueous solvent 
for electrolyte solutions, 
187 
thermodynamic properties, 
33 


Sulfuric acid-dg 
acidity function, 9 
Superposition theory, 215-16 
Surface catalysis, 127-50 
in ammonia synthesis, 
132-36 
evaporated films, 136-40 
in formic acid decompo- 
sition, 129-32 
hydrogen adsorption and 
desorption and, 144 
methods of study, 129 
reactions 
on dual component 
catalysts, 140-44 


T 


Tantalum 
emissivity, 360 
thermodynamic properties, 
329 
Tantalum 
isotopic 
diffusion in germanium, 
119 
Tantalum pentoxide 
vaporization, 369 
Tellurium oxide 
vaporization, 371 
Tellurium selenide 
vaporization, 371 
Tellurium sulfide 
vaporization, 371 
Temperature measurement 
see High temperature 
chemistry 
Terbium 
vaporization, 368 
Tetrachloromethane 
thermodynamic properties, 
341 
Tetracyanoethylene 
reduction of 
radicals in, 162 
2,2, 4, 4-Tetradeuterocyclo- 
butanone 
thermodynamic properties, 
341 


Tetrafluoroethylene-hexa- 
fluoropropylene 
copolymers 

physical properties, 63 
Tetrafluoromethane 
thermodynamic properties, 
341 
Tetramethylsilane 
thermodynamic properties, 
342 

Thermochemistry and thermo- 

dynamic properties 
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of substances, 325-54 
apparatus and techniques, 
331 
reaction heats and 
equilibrium, 343 
reviews and correlations, 
330 
substance property index, 
332 


table, 333-34 
see also Thermodynamics 
Thermocouples 
for high temperatures, 
360 
Thermodynamic properties 
of proteins and synthetic 
polypeptides, 447-51 
of sea water, 29-30 
from spectroscopic 
investigations, 330 
table of, 333-43 
Thermodynamics 
entropy, 327 
fundamental constants and 
temperature, 327 
international temperature 
scale, 328 
third law of, 327 
see also Thermochemistry 
Thermodynamic studies 
of sea water, 30 
Thiocresols 
vibrational assignments, 
267 
Thiophene 
electronic structure 
calculation of, 266 
Thulium 
vaporization, 368 
Tin 
fusion curve, 332 
single crystal 
overvoltages at crystal 
faces, 239 
thermodynamic properties, 
34 


Titanium 
reactions 
in sea water, 39 
Titanium ions 
in aluminum chloride 
hexahydrate 
spin Hamiltonian 
parameters, 163 
Titanium halides 
thermodynamic properties, 
337 
Titanium oxygen system 
evaporation from solid, 
solution, 366 
Toluene 
pyrolysis, 423 
thermodynamic properties, 
340 
2, 4-Toluene diisocyanate 
thermodynamic properties, 
342 
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m- Toluidine 


solid 
infrared and Raman 
spectra, 299 


Torsion-effusion method 
in high temperature 
chemistry, 363-64 
Transition elements 
hexafluorides 
vibration spectra, 264 
Transport processes 
at electrodes 
kinetics, 232 
theory of 
electrolytes, 175, 185-86 
nonelectrolytes, 186, 
219-20 
Transport numbers 
by moving boundary method, 
187 
Trialkylboranes 
thermodynamic properties, 
342 
Trichlorofluoromethane 
thermodynamic properties, 
341 
Triethylenediamine 
metal complexes, 335 
thermodynamic properties, 
342 
Trifluoromethane 
thermodynamic properties, 
341 
Trifluoromethanethiol 
thermodynamic properties, 
342 
Trimetaboric acid 
thermodynamic properties, 
335 
1,3, 5-Trimethoxybenzene 
hydrogen isotope exchange, 
12 


Trimethylchiorosilane 
thermodynamic properties, 
342 
Trimethylene oxide 
infrared and microwave 
spectra, 296 
rotational barrier, 296 
Trimethylphosphoro-N- 
ethylimine 
thermodynamic properties, 
3 


1,3, 5-Triphenylbenzene 
triplet state, 164 
Triphenylene 
triplet state, 164 
Triphenylmethyl chloride 
solutions in sulfur dioxide 
equilibrium constant for 
ion pair formation, 178 
Triphenylmethyl radical 
electron spin resonance, 
162 
Tropomyosin 
optical rotatory dispersion, 
451 


Tungsten 
emissivity, 360 
hydrogen adsorption 
on single crystal, 146 
hydrogen desorption, 145 
Tungsten halides 
vaporization, 371 
Tungsten oxides 
thermodynamic properties, 
336 
Tungsten oxide-water system 
vaporization, 371 
Tunnelling 
of electrons 
in redox reactions, 230 
in ion transfer processes, 
230 
Tryptophan 
fluorescence, 270 
Tyrosine 
fluorescence, 270 


U 


Ultraviolet spectroscopy 
nonelectrolyte solutions, 
210-11 
of polyamino acids, 440 
Uranium 
reactive diffusion systems, 


in sea water, 43 
self diffusion, 114 
a-Uranium 
thermodynamic properties, 
337 
Uranium alloys 
diffusion in, 113 
Uranium compounds 
in sea water, 36, 37, 40 
Uranium halides 
thermodynamic properties, 
337 
Uranium oxide water system 
vaporization, 371 
Uranium sulfur system 
vaporization, 371 
Uranium trideuteride 
thermodynamic properties, 
337 


Vv 


Vanadium oxide 
vaporization, 371 
Vanadium silicide 
catalytic properties, 145 
Vaporization and conden- 
sation 
high temperature chemistry, 
359 


Vaporization processes 
see High temperature 
chemistry, 365-71 
Vapor pressure 
metallic systems and alloys, 
371 








Vibration- rotation spectro- 
scopy, 285-302 
condensed phases, 298-99 
double minimum potentials 
in, 294-98 
high resolution studies 
of simple molecules, 
285-89 
internal rotation, 290-91 
numerical calculations in, 
291-94 
pressure effects in, 
289-90 
Vibronic interactions 
destruction of molecular 
symmetry by, 263 
in naphthalene, 266 
Virial coefficients 
scaled particle theory and, 


Virial coefficient 
second 
electrolytes, 171-74 
isotopic mixtures, 200 
polyatomic molecules, 
200 
pure systems, 198 
unlike molecules, 201 
Viscosity and thermal 
conductivity 
nonelectrolyte solutions, 
221 
Vitamins 
in sea water, 35 
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Ww 


Water 
absorption spectrum, 276 
nuclear magnetic resonance 
effect of paramagnetic 
ions on, 181 
radiolysis 
intermediates in, 402-3 
mechanism, 401-2 
thermodynamic properties, 
333 
track structure, 400 
Water, heavy 
isotope effect 
in hydrolysis reactions, 
ionization constants of 
organic acids and, 4 
in sea water, 37 
secondary isotope effects 
in solvolytic reactions, 5 
as solvent 
isotope effect of, 3 
Wurtzite-sphalerite trans- 
formation 
electron spin resonance, 
123 


x 
Xenon 


thermodynamic properties, 
333 
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Y 
Ytterbium 
vaporization, 368 
Z 
Zinc 
diffusion 
in gallium arsenide, 
118 
reactions 
in sea water, 39, 
40 


thermodynamic properties, 
9 
vapor pressure, 


Zinc-aluminum alloy 
catalyst for selective 
hydrogenation 
of alkynes to alkenes, 
143 
Zinc oxide 
adsorption and desorption 
of hydrogen, 
144 
Zinc selenide 
vaporization, 371 
Zinc sulfide 
vaporization, 371 
Zirconium halides 
thermodynamic properties, 
337 





